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(54) Vohicie safety system Including a seat and seat mounting which absorbs shoclcs from front, rear or side 
impact 



(57) The system includes a seat which is mounted by a pivot 5 and an angular guide 6 so that It can drop 
downwardly In a collision. Submarining of the occupant is prevented by a base spine restraint 10 and an 
opposite shoulder strap (9, fig.2) in addition to the usual seat belt. The seat also has deployable head-rests 1 
and an emergency detachment mechanism. The seat support element 4 can move longitudinally on rails on an 
inner frame member 12 which can itself move laterally on an outer frame member 13. These movements are 
damped in a collision by shock absorbers 15, 16, 17 which have hollow rubber bodies 15 and air passages. The 
safety system also includes a cable 25 connecting the seat mechanism to a latch which allows the steering 
wheel to retract in a collision. The dashboard (30, fig. 13) on the driver's and front passenger's side is rotatable 
about a transverse axis to reveal knee-pads (29, fig.13) on its underside. The occupants' legs are guided 
towards the knee pads (29) by leg guides (31« fig.13). The air-bag 27 is transparent so that the driver's view is 
not obstructed. 
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2300391 

LISA 



TECHNICAL FIELD OF THE INVENTION 

This invention relates to an lateral impact shock wave absorber(LISA) 
a mechanism to improve vehicle safety by reducing the force of impact 
within a vehicle seat assembly and more particularly to a vehicle seat 
attachment and support mechanism for a vdiide seat assembly that 
dissipates and absorbs the impact shock energy on the human body, caused 
by an initial front ,rear or either side impact shock wave 



BACKGROUND OF THE INVENTION 

In conventional cars the car seat belt is bolted directly to the vehicle 
chassis (car body) floor pan. In the event of an accident the initial impact 
shock wave is transmitted across the vehicle chassis and up the vehicle seat 
via ihc seat bolts and across the seat belt which is also bolted to &e vehicle 
chassis, this initial shock wave althoi^ it may last only a few micro 
seconds or milliseconds may cause internal organs to tear which causes 
internal bleeding, spinal damage which causes paralysis or brain damage 
which may lead to a coma memory loss or deatfi, LISA wiU reduce this 
initial impact shock wave and therefore reduces injuries received by the 
driver and passengers. 
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SUMMARY OF THE INVENTION 

AcGoiding to tiie present inventioii tiiere is provided an Lateral Impact Shock 
Wave Absorbei(LISA) comprising: 

an occupant seat assembly , 

a two d^rees of freedom rigid frame assembly ,a deformation member 
mechanism assembly, a steering wheel impact retractor mechanian 
assembly, an impact dis^Mi.ti<»i nMchanism assembly, 

said occupant seat assembly comprising: 

a head-rest support elements (HSEXl ) >an ergonomic seat(£SX2X a seat 
belt(SBX3X least one ergonomic seat support element(ESSEX4X 
at least one ergonomic seat pivot(ESPX5X at least one ergonomic seat 
angular guide(ESAGX6), a concussion seat pad(CSPX7), a base support 
membef(BSMX8X <u> opposite shoulder strap(OSSX9), a base spine 
restraint(BSRX10), an emergency detachment medianism(EDMXnX 

means for releasably securing the ergonomic seal(ESX2) on the 
ergonomic seat supixirt elemen1(ESSEX4) is provided 1^ &e emergency 
detachmoit mechanism (EDMXl 1) the ergonomic seat support 
element(ESSEX4) being adapted to slide fr>rwBnlly and backwardly on the 
inner rigid frame members(IRFMX12) , the ergonomic seat suiqport 
element(£SS£X4) being impeded from free lateral movement by the adjacent 
said lateral impact shock absorbing mechanism assembly adjacent to the 
said inner r^id frame mraibers(IRFMX12Xeitfaer side and towards the 
lower fivMitage of the ergcmomic seat is pivotatty attached to the either ^de 
and towards the upper fiimtage of the ergonomic seat support 
element(ESSEX4) by means of the ergonomic seat pivot(ESPX5) linkage 
which operate in co-operation with ihe seat angular guide(SAGX6) mounted 
either side and towards the lower rear of the ergonomic seat(2) and Hhe base 
support member(BSMXSX 

means for supporting the ergonomic seat(ESX2) upright is provided 
by the base support m6mber(BSMX8) while the ^onomic S6at(ESX2) is in 
the neutral central position , 
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means for angulaily dropping the ergoncMnic seat(£SX2) downwardly 
is provided by tiie co-operotioa of the ergonomic seat support 
element(ESSEX2X the ergonomic seat pivot(ESPX5) ,tiie seat angular 
guide(SAGX6) and the said lateral impact shock absorbing mechanism 
assembly the ai^larly dropping mechanism is dependant upon the initial 
shock wave and the movement of the occupant moving against the seat 
belt(SBX3) and additional opposite shoulder strap(OSSX9) mounted on the 
ergomnnic seat(ESX2), 

means for arresting the movement of die occupant from sdiding under 
the seat belt(SBX3) and sliding of the front of the seat is provided by the 
opposite shoulder strap(OSSX9) and the base spine restraint(BSRX10) 
mounted on the front seat area on the ergonomic seat(ESX2) which would 
be located between the crotch of an occupant, 

said two degrees of fi-eedom rigid frame assembly comprising, an inner rigid 
frame members(IRFMX12), an outer rigid frame members(ORFMX13), 
a guide rails(GRX14), the ergonomic seat support element(ESSEX4) moves 
laterally forwardly or backwardly on the guide means and guide 
rails(GRX14) of the inner rigid frame member(IRFMX12X tiie inner rigid 
frame memb6r(IRFMX12) moves laterally leftwardly or rightwaidly on the 
guide means and guide rails(GRX14) of tiie outer rigid frame 
member(ORFMX13), the inner rigid frame member(IRFMX12) is co- 
operable and mounted perpendicularly to the outer rigid fitune 
member(ORFMX13X 

said lateral impact shock absorbing mechanism assembly comprising: 
a rubber flange(RFX15), an impact notch(INX16), a conical shock 
absoiber(CSAX17X a vent capillary tubes(VCTXl 8X an orifice 
rim(ORX19X a rubber flange chamber(RFCX20) , an inner orbital 
spring(IOSX21) , an impact ribbing(IRX22), 

said steering wheel impact retractor mechanism assembly comprising: 
a pivoted latch(PLX23), a notch(NX24) , a Ufe hne cable(LLCX25) , an 
impact retract spring(IRSX26X 

said impact dissipation mechanism assembly comprising: 
a non obscurity airbag(NOABX27) ,a counter crumple impact 
bar(CCIBX28) ,a concussion knee pads(CKPX29) ,a rotating vertically dash 
board(RVDBX30Xan outer Lower Ug Guide Pads(OLLGPX31X 
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During a ficmt impact on the vehicle tiien to pennit at least tbe said 
ergonomic seat support element(ESSEX4) to move in a yielding and 
substantially non-resilient manner relative to the inner rigid frame 
member(IRFMX12) or vehicle floor pan in a direction forwardly of the 
ergonomic seat(ESX2) in a controlled dissipation of shock wave energy by 
&e said impact dissipation mechanism assembly in the general axial 
direction of impact. 

During a rear impact on tiie vehicle then to pennit at least the said 
ergonomic seat support elemen1(ESSEX4) to move in a yielding and 
substantially non-resilient manner relative to the inner rigid frame 
member(IRFMX12) or vehicle floor pan in a direction rearwardly of the 
ergonomic seat(ES)(2) in a controlled dissipation of shock wave energy by 
the said impact dissipation mechanism assembly in the general axial 
direction of impact. 

During a left impact on the vehicle then to permit at least the said 
inner rigid frame member(IRFMX12) to move in a yielding and substantially 
non-resilient manner relative to tbe outer rigid frame member(ORFMX13) or 
vehicle floor pan in a direction leflwardly of tiie ergonomic seat(£SX2) in a 
controlled dissipation of shock wave energy by the said impact dissipation 
mechanism assembly in the general axial direction of impact. 

During a right impact on the vehicle flien to permit at least the said 
inner rigid fiame member(IRFMX12) to move in a yielding and substantially 
non-resiUent maimer relative to the outer rigid frame member(ORFMX13) or 
vehicle floor pan in a direction rightwardly of the ergonomic seat(ESX2) in a 
controlled dissipation of shock wave energy by ^e said impact dissipation 
mechanism assembly in the genoal axial direction of impact. 

In one embodiment the ergonomic seat(ESX2) is releasably mounted 
on the ergonomic seat support element(ESSEX4) by means of flie emergency 
detachment mechanism(£DMXl 1 X the ergonomic seat support 
element(ESSEX4) is mounted on guide means on the inner rigid frame 
member(IRFMX12), so that the eigonomic seat support element(ESSEX4) 
may slide forwardly or backwardly relative to flie inner rigid firame 
member(IRFMX12) or vehicle floor pan,the inner rigid frame 
member(IRFMX12), is mounted on guide means on the outer rigid frame 
member(IRFMXl 3),so that the inner rigid frame member(n^MX12) may 
dide leftwardly or rightwardly relative to the outer rigid frame 
member(ORFMX13) or vehicle floor pan, the outer rigid frame 
member(ORFMX13) is fixedly mounted on the vehicle floor pan all lateral 
movement are controUably damped by said deformation members. 



BRIEF DESCRIPTION OF THE DRAWINGS 

For a better understanding of the invention, an embodiment of it will now be 
described by way of a non-limiting example witii reference to the 
accompanying Swings, in which 

Fig. 1 shows Head-rest Support £lement(HS£). 

Fig. 2 shows Ei^onomic Seat(ES). 

Fig. 3 i^ows LISA in a imminent side impact. 

Fig. 4 shows LISA shoulder strap extended and retracted. 

Fig. 5 shows LISA activated in fix>nt impact(A) and rear impact(B). 

Fig. 6 shows LISA fix>nt , side and plan view. 

Fig. 7 shows LISA Shock Absorber Mechanism(ASAM). 
before any type of said lateral impact 

Fig. 8 shows (ASAM> Compression Mode(CM). 
afbr said lateral impact 

Fig. 9 shows (ASAM> Break Point Mode(BPM). 

during said impact energy dissipation 

Fig. 10 shows (ASAM> Energy EMssipation Mode(EDM). 
during said impact energy dissipation 

Fig. 1 1 shows LISA unit before any type of said lateral impact 

Fig. 12 shows LISA unit after said lateral impact 

Fig. 13 shows LISA unit after said latcni impact 

Fig. 14 side view of vehicle registered design 205 1839 
Fig. IS fix>nt view of vehicle registered design 2051839 

LISA would be incorporated in such a design 2051839 
To improve the understanding of the drawings, like elements which appear 
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Key label referqice to all drawings. 
Componoits of occupant seat assembly comprisiiig, 

(1) head-^est support 6l6inents(HSEXl)> 

(2) ergonomic seat(£SX2X 

(3) seatbeh(SBX3). 

(4) ergonomic seat support element(ESSEX4), 

(5) ergonomic seat pivot(£SPX5), 

(6) ergonomic seat angular guide(ESAGX6X 

(7) concussion seat pad(CTPX7X 

(8) base support member(BSMX8), 

(9) opposite shoulder stnip(OSSX9), 

(10) base spine restraint(BSRX10X 

(11) emergency detadunent mechanism(£DMX 11), 
Componoits of two degrees of fieedom frame assembly comprising, 

(12) inner rigid frame members(IRFMX12X 

(13) outer rigid frame memb6rs(ORFMX13X 

(14) guide rails(GRX14), 

lateral impact shock absorbing mechanism assembly comprising 

(15) rubber flange(RFX15X 

(16) impact notch(IN)(16), 

(17) conical shock absorber(CSAX17X 

(18) vent capillary tubes(VCTX18X 

(19) orifice rim(ORX19), 

(20) rubber flange chambei(RFCX20), 

(21) inner oibhal springaOSX21 X 

(22) impact ribbing(IRX22X 

steering wheel impact retractor mechanism assembly comprising, 

(23) pivoted latch(PLX23), 

(24) notch(NX24), 

(25) life line cable(LLCX25), 

(26) impact retract spring(IRSX26X 
Component of impact dissipation mechanism assembly comprising, 

(27) non obscurity airbag(NOABX27), 

(28) counter crumple impact bai<CCIBX28), 

(29) concussion knee pads(CKPX29X 

(30) rotating vertically dash boaTd(RVDBX30X 

(31) outer Lower Leg Guide Pads(OLLGPX31). 

(32) impact absorbing material 

(33) 45 degree Angled vehicle door sill 
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DESCRIPTION OF PREFERRED EMBODIMENTS 

Hereinafbr, prefened embodiments of lateral impact shock wave 
absorbing mechanism according to tiie present invention will be described 
widi refernice to the accompanying <bawings 

HEAD-REST SUPPORT 

When you enter the vehicle seat tiie head-rest support element(HSEXl ) will 
normally be upwardly positioned as shown in Fig. 1(a) when you start die 
engine the head-rest support dements(HSEXl ) will fold downwardly to a 
generally horizontal position as shown in Fig. 1(b) either side of the 
occupants upper head for side impact protection when you turn the engine 
off tiie head-rest support element will rise up as shown in Fig. 1 (a), 

SEAT BELT & OPPOSITE SHOULDER STRAP 

The seat belt(SBX3) is fixedly mounted, with the inclusion of die auto-recoil 
fiuction on die outboard upper comer and outboard lower comer of the 
ergonomic seat(ESX2) back and releasable attached on the lower inboard 
side comer of the said ergonomic seat(£SX2) back, die opposite shoulder 
strap(OSSX9) is fixedly mounted, wi^ the inclusion of the auto-recoil on the 
upper inboard side of said ogonomic seat(£SX2) back and fixedly mounted 
in a mid way down on the same side of the seat back as shown in Fig. 2, 

FRONT IMPACT GREATER THAN BPT 

In the event of a lateral impact force as shown in Fig. 5(A) which is greater 
than die predetermined break point impact force setting die Lateral Impact 
Shock Wave Absorber(LISA) will fiilly activate in die following procedure 
during a forward impact of sufficient impact force die occupant of die 
vehicle seat will be thrown in the direction on the initial impact the occupant 
is accelerated forward but prevented fiom leaving die seat by die seat 
belt(SBX3) and the opposite should^ strap(OSSX9) bang co-operable with 
the ergonomic seat(ESX3) the deceleration of the occupant is as follows 
the rubber flange(RFX15) as shown in Fig. 7 will bow outwardly in die mid 
section thereof due to the initial impact force which in turn will cause die 
movement of the mass of the occupant strapped into the occupant seat by the 
seat belt(SBX3) and opposite shoulder stTap(OSSX9X the ergonomic 
seat(ES)(3) ^^ch is secured releasable or permanently on die ergonomic 
seat support element(ESSEX4) as shown in Fig. 5(A) ,will slide towards the 
direction of the lateral impact force 
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The end of the rabber flaiige(RFXl 5) adjacent to Ihe eigonomic seat support 
element(ESSEX4) is secured by Ihe co-opoaUe arrangraient of the 
ergonomic seat support el«xient(ESSEX4) protruding orifice rim(ORX19) 
tiiereof , as shown in Fig. 7 

An air tight seal is provided by means of the rubber fIang6(RFX 1 5) and 
internal orbital spring(IOSX21 ) thereof which provides a contracting orifice 
at both ends of Has rubber fiange(RFX13) in w4iich the guide means will 
laterally move, as shown in Fig. 7 

While tiie rubber flange(RFXl S) is bowing outwardly tiiis will cause Ihe 
rubber flange chamber(RFCX20) thereof to reduce in volume and force the 
air to be ejected out of the rubber flange chamber(RFCX20) by means of the 
guide rails(GRX14) vent capiUaiy tubes(VCTX18)tfaereoCas shown in Fig. 8 
If the initial impact force is greater than the break point impact force setting 
then the rubber flange(RFX13) plurality of bumps will disengage the impact 
ribbing(IRX22) plurality of ribs integral to the conical shock 
absorber(CSAX17) the rubber flange(RFX13) is co-operable to the impact 
ribbing(IRX22), end of the rubber flange(RFX15) adjacent to the impact 
notch(INX16) will snap over ^e impact notch(INX16) fay the co-opoable 
arrangement of the guide rails(GRX14X impact notch(INX16) thereof and 
flie rubber flange(RFX15), as shown in Fig. 9 

the rubber flanges(RFXl 5X internal orbital spring(IOSX21 ) thereof will 
immediately contract on flie opposite side of the impact notch(INX16) and 
block the guide rails(GRX14X vent capillaiy tubes(VCTX18) causing a 
complete air tight seal and a vacuum within tibe rubber &mge 
chamber(RFCX20X as shown in Fig.9 

tiie energy of the initial impact force will continue to be dissipated due to the 
end of the rubber flange(RFX15) adjacent to the conical shock 
absorber(CSAX17) sliding up the conical shock absorbei(CSAX17) 
generating a frictional force fliereof by flie interaction of the inner sur&ce of 
tiie rubber flange(RFX15) and internal orbital spring(IOSX21 ) tiiereof upon 
the sur&ce of the conical shock absorb^CSAX17) generating a vacuum 
wifliin the rubber flange chamber(RFCX20X as shown in Fig. 10 

during flie lateral impact the ergonomic seat(ESX2) being releasable or 
permanratly attached to the ergonomic seat siq>pQrt elanent(£SSEX4) , the 
ogonomic seat support element(ESSEX4) will slide in tbe direction of the 
impact compressing the deformaticm member as described above as shown 
in Fig. 5(A) 
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the ergonomic seat(ESX2) bemg pivotaUy attached at the front end by the 
ergonomic seat pivot(ESF^S) and supported at the rear end by the base 
support niember(BSMXS) outer ergonomic seat angular 

guide(£SAGX6X as shown in Fig. 1 1, 

during the motion of sliding forward tiie ergonomic seat will slide away from 
the base support member(BSMX8) »fhe ergonomic seat no longer being 
supported will controllably drop downwardly at the rear by means of the 
seat angular guide(SAGX6) ,in order to dissipate the energy of the occupant 
as the occupant trusts downwardly on to the concussion seat pad(CSPX7) 
the base spine restraint(BSRX10) protrudes upwardly with respect to the 
rear of the eigonomic seat(ESX2) as it rotates downwardly about the 
frontage seat pivot(SPX5X as shown in Fig. 12, 

during the motion of sliding forward tiie eigonomic seat being permanently 
or releasably attached to the ergonomic seat support element(£isS£X4) slide 
laterally in the direction of the impact , a life line cable(LLCX25) with an 
integral outer sheath is fixedly attached upon the rear of the ergonomic seat 
support element(ESSEX4) at one end and is jBxedly attached to a pivoted 
latch(PLX23) which is engaged in to a notch(NX24) adjacent the steering 
wheel column, prior to any movement of the life line cable the pivoted 
latch(PLX23) will be engaged to the notch(NX24) which will maintain the 
tension of tiie impact retract spring(IRSX26) in order the maintain the 
position of the steering \^eel in a normally outwardly position, as shown in 
Fig. 11 and Fig. 12, 

during the retracting movement of the life line cable the pivoted 
latch(PLX23) will angularly rotate and disengage the notch(NX24) which 
will release the tension of the impact retract spring(IRSX26) in order the 
retract the position of die steering wheel to an inwardly position sustaining 
the distance between die steering wheel and the occupant during the forward 
impact, as shown in Fig. 1 1 and Fig. 12, 

during the motion of sliding forward the ergonomic seat being permanently 
or releasably attached to the ergonomic seat support element(£SS£X4) sUde 
laterally in die direction of the impact , ihe occupants view will not be 
obscured by a non obscurity airbag(NOABX27), a counter crumple impact 
bar(CCIBX28) will main the zone in which the occupant in the ergonomic 
seat will slide maintain the vehicle floor integrity reduce deformation within 
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piedetenxiined tfare^olds, as the occupant travels laterally forward during 
energy dissipation .the occupants knees may impact Ifae , concussion knee 
pads(CKPX29) located around the frontage of the dash board , the rotating 
vertically dash board(RVDBX30) will disengage from its normally 
horizontal position to a vertical position «qx>sing more of the concussion 
knee pads(CKPX29) if struck by the knees or any part of the occupant as 
tiie occupant travds laterally forward during energy dissipation , ^e lower 
leg and knees will be guide to Ihc concussicm knee pads(CKPX29) fay means 
of the outer lower leg guide pads(OLLGPX31X 
as shown in Fig.l 1 and Fig. 12 and Fig. 13, 
REAR IMPACT GREATER THAN BPT 

In the event of a lateral rear impact force as shown in Fig. 5 (B)wfaich is 
greater iban the predetermined break point impact force setting tiie Lateral 
Impact Shodc Wave A]>sorber(L^A) wiU frilly activate in tiie Showing 
procedure, during a rear impact of suffident impact fiiroe the occupant of the 
vehicle seat will be thrown in the direction on the initial impact &e occupant 
is accelerated rearwardly but prevoated from leaving the seat by the upper 
seat back, seat belt(SBX3) and the opposite shoulder stnip(OSSX9) and are 
co-operable with die ergonomic seat^X2) as shown in Fig. l,Fig.2,Fig.4, 
the deceleration of the occupant is as follows, 

the rubber filange(RFXl 3) as shown in Fig.8 will bow outwardly in the mid 
section thereof due to the initial impact force vMdk in turn will cause the 
movement of ths mass of the occupant strai^ied into the occupant seat by the 
seat beh(SBX3) and opposite shoulder strap(OSSX9) as shown in Fig.2 
, the ergonomic seat(ESX3) which is secured rdeasable or permanency on 
the ergonomic seat support element(ESSEX4) will slide towards tiie 
direction of the lateral impact force, as shown in Fig.5(B), 
The end of the rubber flange(RFX15) adjacent to the ergonomic seat support 
element(ESSEX4) is secured by the co-operable arrangement of the 
ergon<nnic seat support elemait(ESSEX4) protruding orifice rim(ORX19) 
thereof as shown in Fig.6 and in Fig.7, 

An air tight seal is provided by means of ^e rubber flange(RFX15) and 
internal orbital spring(IOSX21 ) thereof which provides a contracting orifice 
at both ends of the rubber flange(RFXlS) in ^i^ch the guide means will 
laterally move, as shown in Fig. 7 and in Fig. 8 

While tiie rubber flange(RFX15) is bowing outwardly this will cause the 
rubber flange cliamber(RFCX20) tiiereof to reduce in volume and foscc tiie 
air to be ejected out of the rubber flange chamber(RFCX20) by means of the 
guide rails(GRX14X vent capillary tubes(VCTX18) thereof shown in Fig.8 
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If the initial impact force is greater tiian the break pcnnt impact force setting 
then the rubber flange(RFX 15) plurality of bumps will disoigage the impact 
ribbing(IRX22) plurality of ribs integral to the conical shock 
absorbei(eSAX17) the rubber flange(RFXl 5) is co^>perable to the impact 
ribbing(IRX22), end of the rubber flange(RFX15) adjacent to the impact 
natch(INX16) will snap over the impact notch(INX16) by the co-operable 
arrangement of the guide rails(GRX14X impact notch(INX16) thereof and 
the rubber flange(RFXlS)p as shown in Fig. 8, and in Fig 9, 
the rubber flanges(RFX13), internal orbital spring(IOSX21) thereof will 
immediately contract on the opposite side of tiie impact notch(INX16) and 
block the guide rails(GRX14). vent cajrillary tubes(VCTX18) causing a 
complete air tight seal and a vacuum witiiin the rubber flange 
chamber(RFCX20), as shown in Fig. 8,and in Fig 9, 

tiie energy of the initial impact force will continue to be dissipated due to tibe 
end of the rubber flange(RFX15) adjacent to tbe conical shock 
absorber(CSAX17) sliding up the conical shock absoiber(CSAX17) 
generating a frictional force tiiereof by &e interaction of the inner surfiace of 
the rubber flange(RFX13) and internal orbital spring(IOSX21) thereof upon 
the surfiice of the conical ^ock absQrber(CSAX17) generating a vacuum 
within die rubber flange chamber(RFCX20), as in Fig. 9 and in Fig. 10 

during the lateral impact the ergonomic seat(ESX2) being releasable or 
permanently attached to the ergonomic seat support el6ment(ESS£X4) , &6 
ergonomic seat support element(ESS£X4) will slide in the direction of the 
impact compressing the deformation member as desmbed above as shown 
in Fig. 5(B) 

LEFTWARDLY OR RIGHTWARDLY SIDE IMPACT GREATER THAN 
Break Point Threshold 

In the event of a lateral impact force which is greater tiian the predetermined 
break point impact force setting the Lateral Impact Shock Wove 
Absorber(LISA) will fully activate in the following procedure 
during a leftwardly or rightwaidly impact as shown in Fig. 3 of sufiSci^t 
impact force tiie occupant of the vehicle seat will be thrown in the direction 
on the initial impact the occupant is accelerated sidewardly but prevented 
from leaving tiie seat by ^e »de lumber supports and seat belt(SBX3) and 
the opposite shoulder strap(OSSX9) and are co-operable with the ergonomic 
seat(ESX2) the decelmtion of the occupant is as follows 
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The bead of the occupant is restricted firom a leftwardly or rightwardly 
whiplash by means of the head-rest support elements(HSEXl) as ^own in 
Fig.l, Fig^, Fig3 and Fig. 4, extending prefinably on both side, but at least 
one side of tiie occupants head pivotally mounted on the upper sides of the 
head-rest in order to provide servo positioning form angularly up to the 
horizontal position widi respect to the head-rest or etgonomic seat(£SX2) 

the rubber £Uuig6(RFXlS) will bow outwardly in the mid section thereof due . 

to the initial impact force v^ch in turn win cause the movement ofihe mass 

of the occupant strapped into the occupant seat by tiie seat belt(SBX3) and 

opposite shoulder strapCOSSX^) as shown in Fig.3 and Fig.8, 

, ihe ergonomic seat(EisX3) >^ch is secured releasable or permanency on 

the eigonomic seat support elemen1(ESSEX4) will slide towards the 

direction of the lateral impact force as Aovm in Fig.3 

The end of ^e rubber flange(RFXl 3) adjacent to tiie eigonomic seat support 

element(ESSEX4) is secured by tibe co-operable arrangement of the inner 

rigid frame membef<IRFMX12) protruding orifice rim(ORX19) thereof as 

shown in Fig 6 and in Fig.7, 

An air tight seal is provided by means of the rubber flange(RFX15) and 
internal orbital spring(IOSX21) tfaoreof v^ch provides a contracting orifice 
at both ends of ^ rubber flange(RFXl 3) in wfaidi the guide means will 
laterally move as shown in Fig.7 and in Fig.8 

While the rubber flange(RFX15) is bowing outwardly this will cause the 
rubber flange chamber(RFCX20) thereof to reduce in volume and force ibe 
air to be ejected out of the rubber flange cliambef(RFCX20) by means of the 
guide rails(GRX14X vent capillary tubes(VCTXl 8) tiiereo^ shown in Fig. 8 
If the initio impact force is greater than tiie break point impact force setting 
then the rubber flange(RFXl 5) plurality of bumps will disengage the impact 
ribbing(IRX22) plurality of ribs integral to the conical shock 
absorber(CSAX17) the rubber flange(RFXlS) is oo-operable to the impact 
ribbing(IRX22X end of the rubber flange(RFXlS) adjacent to the impact 
notch(INX16) will snap over the impact notch(INX16) by the co-operable 
arrangement of the guide rails(GRX14), impact notch(INX16) fliereof and 
the rubber flange(RFX13X as shown in Fig.8 and in Fig.9, 
the rubber flanges(RFX13), internal orbital spring(IOSX21) thereof will 
immediately contract on flie opposite side of the impact notch(INX16) and 
block the guide rails(GRX14X as shown in Fig.8 and Fig.9, 
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vent capillary tubes(VCTX18) causing a complete air tight seal and a 
vacuum witfain the rubber flange Gliambef(RFCX20X as shown in Fig.9 
^6 energy of the initial impact force will continue to be dissipated due to the 
end of the rubber flange(RFXl^) adjacent to the conical shock 
absorber(CSA)(17) stiding up the conical shock absorber<CSAX17) 
generating a fiictional force thereof by the interaction of the inner sui&ce of 
the rubber flange(RFX15) and internal orbital spring(IOSX21) thereof upon 
the sur&ce of the conical shock absQrber(CSAX17) generating a vacuum 
within the rubber flange chambei<RFCX20X as shown in Fig.9 and Fig.lO, 

during the lateral impact die ergonomic seat(ESX2) being releasable or 
pennanentty attached to the ergonomic seat support el6ment(ESS£X4) , die 
ergon<nnic seat support e]emOTt(ESSEX4) being rail mounted on said iimer 
rigid flame member(IRFMX12) the said inner rigid fiame member (IRFM) 
(12) being rail mounted on said outer rigid firame member(ORFMX13) being 
perpendicular to it as shown in Fig.6 will slide in the direction lefiwardly or 
rightwardly on said outer rigid finme member(ORFMX13) during the impact 
compressing the deformation member between said inner rigid fiame 
member (IRFMX12) and said outer rigid fiame membef(ORFMX13) as 
described above 

FRONTWARDLY OR REARWARDL Y OR 

LEFTWARDLY OR RIGHTWARDLY 

IMPACT LESS THAN BREAK POINT THRESHOLD 

If die lateral impact force which is less than the predetermined break pdnt 

impact force setting the Lateral Impact Shock Wave Absoiba<LISA) will not 

fiiOy activate in the following procedure, due to the initial impact force 

which in turn wiU cause the movement of the mass of the occupant strapped 

into the occupant seat by die seat beit(SBX3) die seat vduch is secured 

releasable or permanendy on the ergonomic seat support element(£SSEX4) 

will slide towards the direction of die lateral impact iotcc. 

The end of the rubber flange(RFX IS) adjacent to the ergonomic seat support 
element(ESSEX4) is secured by the co-operable arrangement of the 
ergonomic seat support element(ESS£X4) protruding orifice riin(ORX19) 
or inner rigid finame member(IRFMX12) thereof The end of the rubber 
flange(RFX13) adjacent to ergonomic seat support element(ESSEX4) or 
iimer rigid firame members(IRFMX12) is secured by the co-operable 
arrangement of the ergonomic seat support(ESSEX4) or inner rigid fi-ame 
member(IRFMX12) protruding orifice rim(ORX19) thereo^as in Fig.7 
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Ad air tight seal is provided by means of tbe robber flangeCRFXl 3) and 
internal orbital spring(IOSX21 ) thereof which provides a contracting orifice 
at both ends of the robber flange(RFXl 3) in which the guide means will 
laterally move as shown in Fig. 8» 

The robber flang6(RFXl 5) will bow outwardly in the mid section thereof 
While the robber flange(RFXl 5) is bowing outwardly this will cause the 
robber flange chambei(RFCX20) thereof to reduce in volume and foroe the 
air to be ejected out of the robber flange chamb<Br(RFCX20) by means of the 
guide laiKGRXM), vent capillary tubes(VCTXl 8) thereof as in Fig, 8. 

The movement of air wifliin tiie robber flange chamber(RFCX20) will cause 
a damping dBEbct and dissipate the initial impact force because flie initial 
impact fbroe is below the break point impact force setting the robber 
flange(RFX13) wiU not breach the impact notch(INX16X and the robber 
flange(RFX13) plurality of bumps will not fully disengage the impact 
ribbing(IRX22) plurality of ribs integral to the conical shock 
absorba(CSAX17) the robber flange(RFX13) is co-operable to the impact 
ribbing(IRX22X as shown in Fig. 8, 

The robber flange(RFX13) will elastically return fixim the outwardly bowing 
state to its original state b^ore the initial impact pushing flie ^rgonomic seat 
support element(ESS£X4) back to its central neutral position,as shown in 
Fig. 7 and in Fig. 2, 

The co-operable arrangement betwem the impact notch(INX16) and robber 
flange(RFX13) will determine the break point impact fince setting, 

The inner rigid flame members(IRFMX12) being adapted to slide, side to 
side on the outer rigid flame members(ORFMX13) which is imp^ed from 
fl«e movement only in the event of an impact of predetermined lateral force, 
by flie co-operable arrangement of flie robber flange(RFX13) provided on 
the inner rigid firame members(IRFMX12) and the adjacent conical shock 
absorber(CSAX17) and fiontage impact notch(INX16) provided on the outer 
rigid flame memb«nrs(ORFMX13) and guide rBils(GRX14) thereof 



A means for securing the outer rigid flame members(ORFMX13) on the 
vehicle floor pan chassis. 
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USA \^ch is designed to absorb Ifae initial shock wave and reduce 
die injuries, for impacts over approxiniatBly 50 Km/h, 30 mph 

USA will activate and disengage from its neutral position and slide 
towards the impact and therefore dissipate the impact shock wave. If thore is 
a side impact or rear impact USA will activate at a lower impact of 
approximately 40Km/h 

The ^cmomic seat support apparatus cominising an inner rigid fiame 
member(IRFMX12) and perpendicular outer rigid fiame member 
(ORFM XI 3) has two degrees of fieedom forward, back and side to side and 
would be free to slide in any lateral direction, but the ergonomic seat support 
element(ESSEX4) is held firm in its neutral central position by a set of 
rubber flanges(RFX15). The rubber flanges(RFX15) are impeded fixnn 
lateral mavemsat along the guide nuls(GRX14) due to the int^ral impact 
ribbing impact notch(INX16) which is the frontage to the conical shock 
absorber(CSAX17) hereof and lateral movement will occur only in the event 
of an impacts over a predetermined magnitude impact force or impact 
velocity. 

The distance moved up the conical shock absorber(CSAX 1 7) is 
rdated to tiie magnitude force of impact the greater the impact tiie greater 
the movement up tiie conical shock absofber(CSAX17X 

Dissipation of the impact force is achieved by tiie fiictional force 
generated by the co-operable arrangement as the rubber flanges(RFXl S) 
moves up the conical shock absQrber(CSAX17X 

Afi^ tiie impact die ogonomic seat support daiMsnt(ESSEX4) will be 
reset back in to it central neutral position eidier manually or automatically or 
by using a hydraulic ram to push tbe ergonomic seat support 
elemCTit(£SSEX4) back to tiie central neutral position, 

POSSIBILITY OF EXPLOITATION IN INDUSTRY 

A lateral impact shock wave absorbii^ mechanian according to the 
present invention a^^icable for a supporting structure of a vehicle seat such 
as automobile motor sports ,air craft , sea craft railway vdiicle in order to 
reduce injuries during an initial impact from the fiont,rear or either side 
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Qaims 

1. A lateral impact shock energy absorbing mechanism in a vehicle seat, 

which protects a person fiom impacts associated witii a lateral vehicle 

impact fiont the finrat ,back or either side ,fte occupant seat assembly , 

a two d^rees of fieedom rigid fiame assembly, 

a deformation member mechanism assembly , 

a steering wheel impact retractor mechanism assembly , 

an impact dissipation mechanism assembly , 

said occupant seat assembly comprising; 

a head-rest support elements (HSEX 1 ) having at least one generally 
horizontal pivotally mounted support element adjacent to the upper part of 
the head-rest and extending forward relative to the head-rest along at least 
one side of tiie occupants upper head substantially non obscuring the 
occupants sideways view, the said head-rest is lateral rotationally about 
vertical axis and mounted on the ofgonomic sea1(£SX2) back such that 
angular lateral rotation towards a leftwardly or r^tward displacment 
rotating about the said vertical axis towards the inboard or oudx>ard side of 
the said ergonomic seat(£SX2) back of the head-rest relative to the said 
ergonomic s6al(ESX2)back occurs only when a lateral leftwardly or 
rightwardly impact acting on said ergonomic seat(ESX2) back exceeds a 
presdected threshold substantially reducing neck side whiplash, 

a ergonomic seat(ESX2) having at least one generally horizontal 
segment pivotally moimted on tiie upper frontage of the at least one 
ergonomic seat support element(ESSEX4) means of at least one 
ergonomic seat pivot(ESPXS) fixedly mounted on the upper fix>nt of tfie at 
least one eigonomic seat support elenient(ESSEX4X said ergonomic 
seat(ESX2) being supported under the rear end portion thereof by the upper 
portion of the at least one base support member(BSMX8) ^e lower 
underneath portion is fixedly mounted on the vehicle floor said ergonomic 
seat(£SX2) being supported at least one side of the rear tiiereof by the at 
least one ergonomic seat angular guide(ESAGX6) fixedly mounted on the 
upper rear side porti<Mi of the said at least one eigon<miic seat support 
element(ESSEX4), such that forward displacement of a predetermined 
forward distance of said ergonomic seat support element(ESSEX4) relative 
to said vehicle floor will cause the said ergonomic seat support 
element(ESSEX4) to be not supported by the said at least one base support 
element(BSEXS) causing the said ergonomic seat support element(ESSEX4) 
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at angularly rotate about the said at least one ergonomic seat pivot(ESPX5) 
controllably drof^nng downwaxdly in a non realient angular rotation 
baclcwardly by means of said at least one ergonomic seat angular 
guide(£SAGX6) occurs only when the force of said forward impact acting 
on said ergonomic seat exceeds a preselected tiireshold, 

a seat belt(SB) fixedly mounted on the upper outixMud of said 
ergonomic S6at(ESX2) back and fixedly mounted on die lower outboard of 
said eigcmomic seal(ESX2) back and ideasabfy mounted on the lower 
inboard of said eigonomic seat(ESX2) back , 

said at least one ergonomic seat support element(£SS£X4) being 
substantially underneath the said ergonomic seat(ESX2), 

said at least one eigonomic seat pivot(ESPX5) being substantially 
between and towards the fixmtage of and below said ergoaomic se8l(ESX2) 
and above <»- below said at least one eigonomic seat supp(»t 

etement(£SS£X4X 

said at least one ergonomic seat angular guide(ESAGX6) adjacent the 
rear ^de of the said ergonomic seat(ESX2X 

a concussion seat pad(CSPX7) is fixedly mounted on ^e seat area on 
the top side of the said ergonomic setit(ESX2X 

said base support member(BSMX8) is fixedly mounted to the vehicle 
floor the upper portion is supporting and adjacmt to the underside of tiie 
rear of the said ergonomic seat(£SX2), 

a opposite shoulder stFap(OSSX9) incorporating auto recoil is fixedly 
mounted on tiie ui^ier inboard side at one end and fixedly mounted upper 
midway down at the other end and intend to the inboard side of the said 
ergonomic seat(ESX2) back, 

a base spine restraint(BSRX10) is fixedly mounted on the upper 
fiontage of the seat area on the top sade of the said ergonomic seat(ESX2) 
and between the legs of the occupant 

a emergency detachment mechanism(EDMXl 1) is fixedly mounted on 
the said at least <me ergonomic seat support elanent(ESS£X4) on order to 
detach the said at least one ergonomic seat support element(ESS£X4) from 
the rigid fiame assembly after a said lateral impact in order to make tiie 
rescue of the occupant easier. 
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said rigid firame assembfy comfnisiiig: 

a inner rigid frame membef(IRFMX12)» 

a outer rigid frame member(ORFMXl^X 

aguideniil(GRX14X 
said at least one guide nul(GRX14) is fixedly mounted betwera the upper 
inside front and upper inside rear of ^e 

said inner rigid frame membef(IRFMX12X adjacent to and in the same axial 
directi(Mi to intend guide means thMoof 

said ergonomic seat support element(ESSEX4) incorpocates at least one 
guide hole and at least one guide means under the said ergonomic seat 
support element(£SSEX4X 

said at least one guide hole is ciicumferentially mounted on the at least one 
generally hori2X>ntBl said at least one guide FBil(GRX14) 
said inacr rigid frame monber(IRFMX 12) is generally popoidicular to and 
lateral guide mounted on tiie said outer rigid frame memba(ORFMX13X in 
order to slide laterally in a leftwardly or rigihtwardly direction on tiie said 
outer rigid frame member(ORFMX13) 

said at least one guide rail(GRX14) is fixedly mounted between the 

upper inside fiicmt and upper inside rear of tiie 

said outo* rigid frame manbM(ORFMX13X adjacoit to and in tiie 

same axial direction to intend guide means tbmcof 

said inner rigid frame membei(IRFMX12) incorporates at least one guide 

hole and at least one guide means under the said inner rigid frame 

membei(IRFMXi2) 

said at least one guide hde is circumfonntiaUy mounted on fhe at least one 

generally horizontal said at least one guide rail(GRX14), 

said lateral impact shock absorbing mechanism assembly comprising: 

a rubber flange(RFX15) circumferently mounted on the end portion of 
the said at least one guide rail(GRX14) forming a pneumatic cylinder or 
rectangular pneumatic cdl partial hometicalty sealing the orifice 
circumferently on the outer end of the said rubber flange(RFXl S) adjacent 
and prior an at least one impact notch(INX16) fay means of integral at least 
one internal orbital spring(IOSX2i) fixedly mounted around the end thereof 
and partial hermetically sealing the orifice circumferently on ibe inner end 
portion of the said at least one guide rail(GRX14) at the other end of the said 
rubber flange(RFX15) by means of integral said at least one internal orlntal 
^ring(IOSX21) fixedly mounted around the other end ^ereoC 
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said at least one impact notch(INX16) dicum&rently mounted on tiie 
outer end portion of the said at least one guide rail(GRX14) adjacoitto and 
proceeds at least one vent capillaiy tube( VCTX 18) outlet, 

a conical shock absorba(CSAX17XciicumferentIy mounted on the 
outer end portion of tiie said at least one guide rail(GRX14) adjacent to and 
follows said at least one vent capillary tube(VCTXl 8) outlet. 

said veat capillary tubes(VCTX18) having at least one gaieraUy 
horizontal tube is integral to the ead portion of the said at least one guide 
nii](GRX14) one end is adjacent a rubber flange chamber(RFCX20) and 
proceeds the impact ribbing(IRX22) , and proceeds said impact 
notch(INX16) the other end is adjacent to said conical shock 
absorba(CSAX17) and follows the said impact ribbing(IRX22) in <»der to 
eject air fiom within die said rubber flange chamba(RFCX20) to the outside 
onfy v/bea flie force of said impact acting on said ^onomic seat(ESX2) 
exceeds a preselected thre^old vrtixh in turn will campress the said rubb^ 
flange(RFX15), 

a orifice rim(ORX19) is an integral part of laterally moving body such 
as flie eigonomic seat support demCT[t(ESSEX4) at least one guide hole in a 
generally forwardly or backwardly displacement with respect to flie inner 
rigid flame member(IRFMX12) and vehicle floor or 
an integral part of laterally moving body such as the inner rigid flame 
member(IRFMX12)at least one guide hole in a generally leflwardly or 
rightwardly with respect to the outer rigid flame membei(ORFMX13) and 
vehide floor in botib above cases the said orifice rim(ORX 19) is a flcmtage to 
flie at least one guide hole in bofli above cases and forms a fecedly co- 
operable mounting arrangement between the out^ end of the said at least 
one rubber flange(RFXl 5) and inner flontage to flie at least one guide hole 
in Older to reduce the possibility of the rubber flange(RFXl 3) firom slipping 
out of the said orifice rim(ORX19) in both above cases, 

said rubber flange chamber(RFCX20) is an integral part of flie said 
rubber flang6(RFX13) adjacent to the said at least one guide rail(GRX14) 
and adjacent to the said at least one end of vent capillary tube(VCTXl 8) and 
between one end of said at least one rubber flange(RFX13) and said impact 
ribbing(IR)(22), 

said inner orbital spring(IOSX21) is integral and drcumferently 
mounted in the orifice of both end portion of tihe said at least one rubber 
flange(RFX15), 
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said plurality of bumps forming an impact rib1iing(IRX22) is integral 
to the end portion of tiie said at least one guide raiKGRX14) prior and 
adjacent to Ifae said at least one impact notcli(INXl 6) 
said a steering wheel impact retractor mechanism assembly comprising: 

at least one pivoted latch(PLX23) adjacent the steering wheel column 
said at least one pivoted latch(PLX23) is rotate ably h^ in a angular 
generally downward position adjacent Hic said steering vi^eel column by 
means of an integral spring such that the said pivoted latch(PLX23) will 

engage a iKyt(di(NX24) integral to the steering wheel column 

said at least one notch(NX24) is adjacent and co-operable with the 
said at least one pivoted latch(PLX23) and integral to the said steering wheel 
column, 

at least one life line cable(LLCX25) one end is pivotally mounted on 
the upper side of the said at least one fnvoted latch(PLX23) in order to 
angularly retract the said at least one pivoted latch form a generally 
downward position to a generally upwardly position in order to disengage 
tiie said at least one notch(NX24) integral to the steering wheel column , 
the other end of said at least one life line Gable(LLCX25) is fixedly mounted 
on ibc rear of said ergonomic seat support element(ESSEX4) only when the 
force of said 6ont impact witii respect to the eigonomic seat exceeds a 
preselected threshold the forward lateral movement of said ergonomic seat 
will cause the forward movement of tiie said ergonomic seat support 
element(ESSEX4) and the compression of said htteral impact shock 
absorbing mechanism tiie said at least one life line cable(LLCX2S) being 
fixedly attached to the said ergonomic seat sui^rt 6lement(ESSEX4) will 
retract the said at least one life line cable(LLCX25) which will retract the 
said at least one pivoted latch(PLX23)in order to angularly retract the said at 
least one pivoted latch form a generally downward position to a generally 
upwardly position in order to disengage the said at least one natch(NX24) 
integral to tbc steering wheel column. 
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a impact retract spriiig(IRS X26 ) is integial to the said steering wheel 
column and adjacent to the steering wheel » after the said at least one pivoted 
ktch(PLX^) is angulaily retracted after^^^^^ front impact the said at 
least one pivoted latch w£U retract form a generally downward position to a 
generally upwardly position in order to disengage the said at least one 
notch(NX24)int^ral to the steering wheel column the said impact retract 
^pringCIRSX26) being fiicedly mounted to tiie steering vAedL column at one 
end and fi>oedly mounted to the steering whedi and in a tension will inwardly 
retract the said steering wheel maintaining the distance between tiie 
fbrwardly moving occupant and the backwardly inwardly moving steering 
wheeU 

said an impact dissipation mechanism assembly comprising: 

a non obscurity airbag(NOABX27) is integral to the steering wheel 
wherein said non obscurity airbag(NOABX27) is of an clear see through 
material and formed in such a way as not to obscure tiie view of the 
occupant, 

a counter crumple impact bar(CCIBX28) adjacent to behind the 
rotating vertically dash board(RVDBX30) extending around the frontage of 
tfie occupant zone and integral to the side doors in order to sustain the 
integrity of the fix>ntage of the occupant zcme and reduce vehicle floor 
deformation^ 

at least one concussion knee pads(CKPX29) adjacent to die underside 
of the said rotating vertically dash board(RVDBX30X 

said rotating vertically dash board(RVDBX30) adjacent to above and 
behind said steering column such tiiat rotating vertical displacement of said 
rotating vertically dash board(RVDBX30) occurs only ^len the force of said 
impact fit>m any part of the occupants body such as &e knees striking tiie 
said rotating vertically dash board(RVDBX30) exceeds a preselected 
tfaresliold, 

a outor lower leg guide pad(OLLGPX31) adjacmt to both outer sides 
the occupants leg such that any forward latoal movement of the occupant 
during a forward impact will guide the occupants l^s to ti^ at least one 
concussion knee(CKPX29). 
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2. A lateral impact shock eneigyabsQibmgmecha^ 

accordmg to Claim 1, herein means to protect the neck and upper head 
sidewa>^ twisting movement afier a said side impact is provided 1^ said 
head-rest support elemait(HS£Xl )• 

3. A lateral impact shock encigy absorbing mechanism in a vehicle seat 
according to Claim 1 orClaim2, ivfaneinmeanstosupprntthesideoftiie 
occupants head extending along (me or botili sides of the occupants upper 
head although not to block the sideways view is provided witti at least one 
head-rest support element(HS£Xl )• 

4. A lateral impact shock energy absorbing mechanism in a vehicle seat 
according to Claim 2 or Claim 3, iniierem Ae head-rest is provided with at 
least one head-rest support element(HSEXl )• 

5. A latnal impact shock energy absorbing mechanism in a vehicle seat 
according to Claim 3 or Claim 4, wherein lateral rotation means is provided 
by the head-rest witii said least one head-rest support element(HS£Xl ) in a 
leftwardly or rightwaidty rotation about said vertical axis towards tfie in 
board or outix>ard side witii respect to the said ergonomic seat 

6. A lateral impact shock energy absorbing mechanism in a vehicle seat 
according to Claim 4 or Claim S, wherein lateral rotation means is provided 
by the head-rest vnOi said least one head-rest support danait(HS£Xl ) is 
designed to move in ayielding controlled damping lateral rotation towards 
the generally leftwardly or rightwaidly impact by the movement of the 
occupants head occurs only ^en the force of said impact acting on said 
^onomicseat exceeds a preselected threshold. 

7. A lateral impact shock energy absorbing mechanism in a vehicle seat 
according to Claim 1 wherein said ergonomic seal(ESX2) pivolally mounted 
on the upper frontage of said ergonomic seat support element(ESSEX4) by 
means of as least one ergonomic seat pivot(ESPX3) fixedly mounted on the 
upper front or below the said at least one ergonomic seat support 
element(ESSEX4). 



23 



8. A lateral impact shodcCTO^ absorbing mechanism in a ^ 
accmding to Claim 1 ^M^ierein occupant festiaining means is provided by 
said seat beh(SBX3) and said opposite shoulder strBp(OSSX9) fixedly 
mounted on the said ergonomic seal(ESX2). 

9. A lateral impact shock eneigy absorbing mechanism in a vehicle seat 
accwdii^ to Claim 8 vi^erein said seat belt(SBX3) is fixedly mounted on the 
upper outboard of said efgonomic seat(ESX2) back and leleasably mounted 
lower inboard of said ergonomic seat(ESX2) back in order to anest the 
fOTward movement said occupant during said lateral impact 

10. A lateral impact shock energy absorbing mechanism in a vehicle seat 
according to Claim 8 wherein said opposite shoulder strap(OSSX9) is 
fixedly mounted on die upper inboard side of said ergonomic seat(£SX2) 
back at one end and fixedly mounted upp^ midway down at tiie oiber end 
and int^ral to ftic inboard side of said ergonomic seat(£SX2) bade in order 
to anest the forward movraient said occupant during said lateral impact 

1 1 . A lateral impact shock enorgy abscxrlnng mechanism in a vehicle seat 
according to Claim 8 wdimn said seat beh(SBX3) and/or opposite shoulder 
str^OSSX9) bodh incorporate an automatic recoU function such that the 
occupant may pull the said seat bett(SBX3) or opposite shoulder 
strap(OSSX9) and mechanical means are provided for automatically 
retracting tiie said seat belt(SBX3) andAn* oppoate shoulder strap about the 
occupant in the said ergonomic seat(ESX2) and/or about the said eigonomic 
seal(ESX2). 

12. A lateral impact shock eneigy absorbing mechanism in a vehicle seat 
according to Claim 1 wherein means for supporting the undemeatii of the 
rear end portion of tiie said ergoncmiic seal(ESX2) in a upright normal^ 
horizontal orientation prior to said forward impact is provided by said at 
least one ergonomic seat support dement(ESSEX4) at upper fiontage end 
and fixedly mounted to the said vdiide floor at ^e other end. 

13. A lateral impact shock energy absorUng niechanian in a vdiicle seat 
according to Claim I wfaoein the pivotal means is provided by said at least 
one ergonomic seat pivol(ESPX3) linking tiie said ergonomic seat(ESX2) 
and said at least one ergonomic seat suppOTt elemen1(ESSEX4) in 
co-operation wi& said at least one ergonomic seat angular guide(ESAGX6). 
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14. Alotefalm^Mctshockaiaigy absortnngmechan^ 

acGOfding to Claim 1 iMdierein the diode eoeigy of the dowawBrd]y11iriist<rf^ 
the said occupant is absorbed fay said concussion seat pad(CSP) Sxedfy 
mounted on the seat area <^ said etgonomic seat(ESX2). 

15. A lateral impact diock caagy absoibing mechanism in a vehicle seat 
acGOfding to Claim 1 iK^odnlfae restraint means is provided by a base ^pine 
restreint(BSRX10) Saasdfy mounted at ih» upper fimitage of the said 
ergonomic sea](ESX2) located betweoi the 1^ and adjacent tiie notch of 
the occupant on cnder tiiat tiie occupant will not slide out of the said 
ogonomic seat(£SX2) during a said forward impact 

16. A lateral impact sho^enngy absorbing mechanism in a vdiide seat 
aoGOiding to Claim 1 vAncnin a quick release or detadrnmit means is 
provided by said emCTgcncy detachmrat mechanism(EDMXl 1 ) adjacmt Ibe 
rear of the ergonomic seat support dement(ESSEX4) in order to rescue the 
occupant after said impact 

17. A lateral impact diode energy absorbing mechanian in a vehicle seat 
according to Claim 1 ^erdn the means finrdeasably securing said 
ergonomic seat(ESX2) on said at least one ergonomic seat support 
elOTient(ESSEX4) is provided by the onergency detachment mechanism 
(^MXl 1) said ergonomic seat support dement(ESSEX4) being adapted to 
shde ferwaidly and badcwaidly upra said at least one inner rigid fisnie 
members(IRFMX12) said ergonomic seat support element(ESSEX4) being 
impeded from fne lateral mov«nent the adjacent said lateral impact 
shock absorhing mechanism assembly adjacent to the said inner rigid iBrame 
mCTibers(IRFMX12Xdtiier side and towards the lower frontage of said 
ergonomic seat(EisX2) is pfvotaUty attached to the dlfaer ^de and towards 
the upper frontage of said at least one «gonomic seat support 
demmt(ESSEX4) by means of said at least one ergonomic seat 
pivot(£SPX5) linkage ^^ch operate in co-operation with tiie said at least 
one seat angular guide(SAGX6) mounted eitfa^ side and towards the lower 
rear of the said at least one ergonomic seat(2) and die said at least one base 
support member(BSMX8X 
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18. A latntalinqMCtshodcenoiyabsoibing mechanic 
acGoidiiig to Claim 1 vdiodn means for siq^KMrting the «goiiomic 
seal(ESX2) upright is provided by tfie said at least one base support 
membo(BSMXS) ^^^e the erj^momic seat(ESX2) is in tiie neutral cratral 
position prior to said forward impact 

19. A lateral impact shock enogy absorbing mechaiiism in a vehicle seat 
according to Oaim 1 ^erdn the means for angulariy droppin g the said 
ergonomic seat(ESX2) downwardly is provided by the co-operation of tiie 
said at least one ergonomic seat support elCTient(ESSEX2) the said at least 
one orgcmomic seat pivot(ESPX5) the said at least one seat angular 
gui<fe(SAGX6) and the said lideral impact shock absorbing mechanism 
asseml^ tiie angularly dropping medianism is depeodaaait upon fbc initial 
shock wave and the movonent of the said occupant moving against the said 
seat belt(SBX3) and additional said opposite shoulder strap(OSSX9) 
mounted on the said ergonomic seat(ESX2). 

20. A lateral impact shock enogy absorbing mechanism in a vdiide seat 
according to Claim 1 wlierrin the means for arresting the movemoot of the 
occupant from sliding undo- the said seat belt(SBX3) and sliding off the 
front of the said ergonomic seat(£SX2) is provided by the said opposite 
shoulder stn4<OSSX9) and the said base spine restraint(BSRX10) mounted 
on the front seat area on Ihc said ergonomic seat(£SX2) which would be 
located between tfie crotch of said occupant, 

21. A lateral impact shock enorgy absorbing mechanism in a vehide seat 
according to Claim 1 wherein the said two d^rees of freedom rigid frame 
assembly comprising: 

said at least one inner rigid frame membas(IRFMX12X 
said at least one outn- rigid frame m em b ers (ORFMX13X 
said at least cme guide rails(GRX14) the said at least one ergonomic 
seat support element(ESSEX4) moves laterally forwardly or backwardly on 
the said guide means and said gui<te rails(GRX14) of tfie said at least one 
inner rigid frame memba(IRFMX12) tiie said at least one inner rigid frame 
membei<IRFMX12) moves laterally lefiwardly or rigihtwardty on the said 
guide means and said at least one guide rails(GRX14) of the said at least one 
outer rigid frame member(ORFMX13)die said at least one inner rigid frame 
member(IRFMX12) is cooperable and mounted perpendicularly to the said 
at least one outer rigid frame member(ORFMX13). 
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22. A Iflt^i impac t shock energy absoibing mechanism in a vehicle seat 
aoconling Id Ckum 1 iwfaemn during a fiont imp^ 

permit at least tiie said at least ergonomic seat support elenieat(ESSEX4) to 
move in a yielding and substantially non-resilient manner relative to the 
inner rigid frame member(IRFMX12) or vehicle floor pan in a direction 
fonvardly of the said ergonomic seat compressing the said deformation 
member between the said at least cme efgonomic seat support 
elenieot(ESSEX4) and said inner rigid frame member(]RFMX12X 

23. A lateral impact shock energy absorbing mechanism in a vehicle seat 
according to Claim 1 wherein during a rear impact on the vehicle then to 

permit at least the said ergonomic seat support element(ESS£X4) to move in 
a yielding and substantially non-realient manner relative to the inno- rigid 
frame member(lRFMX12) or vehicle floor pan in a direction rearwardly of 
the said erg<moinic seat compressing the said deformation member betweoi 
the said at least one ergonomic seat support element(ESS£X4) and said 
inner rigid frame member(IRFMX12). 

24. A lateral impact shock energy absorbing medianism in a vehicle seat 
according to Claim 1 wherein during a left impact on the vehicle then to 
permit at least the said inner rigid frame member(IRFMX12) to move in a 
yielding and substantially non-resilient manner relative to the outer rigid 
frame member(ORFMX13) or vehicle floor pan in a direction leftwardly of 
the said ergonomic seat co mp resang tiie said deformation monber between 
the said at least one inner rigid frame mCTibef(IRFMX12) and said outer 
rigid frame member<ORFMX13). 

25. A lateral impact shock energy absorbing mechanism in a vehicle seat 
according to Claim 1 wherein during a right impact on the vehicle tiien to 
permit at least tfie said inner rigid frame niember(IRFMX 12) to move in a 
yielding and substantially n<m-resili«it manna* relative to the outer rigid 
frame member(ORFMX13) or vdiicle floor pan in a direction rightwardty of 
the said ergonomic seat cinnpressing tiie said deformation member between 
the said at least one inner rigid frame member(IRFMX12) and said outer 
rigid frame member(ORFMX13). 



27 



26. A lateia] impact shock eneigyabsofbingineGhaium 

aooordiiig to Claim 1, wlierdn the ergonomic seat support elemait(ESS£X4) 
is mounted on guide means on llie inner rigid frame membei(IRFMX12) so 
that Ifae eigonomic seat support elanent(ESSEX4) may slide fcmvaidly or 
backward^ relative to the inner rigid frame membei(IRFMX12) or vdiicle 
floOT pan the inner rigid frame member(IRFMXi2) is mounted on guide 
means <»i Ifae outo- rigid frame nMmba(IRFMX13) so tbat Ifae inner rigid 
frame member(IRFMX12) may slide leftward^ or rightwardly rdative to 
Ifae onto* rigid frame mmba(ORFMX13) or vehicle floor pan, 

27. A latnal impact shock oiergy absorbing mechanism in a vehicle seat 
according to Claim 1, wfa^i^ guide means are provided on tbs said 
ergonomic seat siQ>port danent(ESSEX4) co-<^>enible witfa ifae said iim«r 
rigid frame membef(IRFMX12). 

28. AlateralimpactshockCTargy absorbing mechanism in a vdiicle seat 
according to Claim 1, wherein guide rails(GRX14) is axially slid witiiin the 
guide hide of die said ergonomic seat support element(ESSEX4) according 
to tfae sliding action of Ifae said eiffmoauc seat support element 

29. A lateral impact shock energy absorbing mechanism in a vdiicle seat 
according to Claim 1, wherein Htke said ergonomic seat support dement slide 
on tfae guide means of tiie said inner rigid frame in a generally fbrwardly or 
general^ backwardly latera] direction. 

30. A lateral impact shock energy absorbing mechanism in a vehicle seat 
according to Claim 1, >^erein guide means are provided on the said inner 
rigid frame mCTiber(IRFMX12Xoo-operaUe widi the said outer rigid frame 
m^ber(ORFMX13). 

31. A latera] impact shock oiergy absoriring mechanism in a vehicle seat 
according to Clahn 1, wherein guide rails(GRX14) is axiaUy slid within 
guide hole of the said inner rigid frame member(IRFMX12) according to tfae 
sliding action of tiie said inner rigid frame membCT(IRFMX12). 

32. A lateral impact shock en^^gy absortnng mechanism in a vehicle seat 
according to Claim 1, wherein tiie said iimer rigid frame member(IRFMX12) 
slide on tihe guide means of the said outer rigid frame memba(ORFM X13) 
in a generally lefiwardly or rightwardfy lateral direction. 
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33. A lateiaiinipBGtdLOGk energy absorfaii^ 

according to Clafan 1, u^oein 

an outer rigid firame member (ORFMX^^X 

a mounting stmcture associated with a vriiicle floor, and 

a plurality of bolts driven through the mounting structure vAdch 

connect tiie mounting structure to the outer r^d fiame member(ORFM); 

and adapted to reduce vehide flow defimnaticm when the impact acting on 

the vehkle floor is within a preselected level. 

34. A latnal impact shock energy absorbing mechanism in a vehicle seat 
according to Claim 1, wfaoein means for absorbing said side impacts by 
filling the iimer core of said vehicle door with an impact absorbent material. 

35. A lateral impact shock oiogy absorbing mechanism in a vehicle seat 
according to Claim U wfaer^ means for reducing the intrusion of ^e 
vehicle door during a said side impact is provided by an angled door sill and 
co-qperable angled door edge sloping generally inwardly upwardly. 

36. A lateral impact shock energy absorbing mechanism in a vehide seat 
according to Claim 1, wherein means for actuating the said at least one 
head-rest support element(HRSXl ) rotate ably about a pivot fit>m a 
normally upwardly orioitation to a goierally horizontal orientation after 
engine ignition or manually switching means is provided by integral servo 
means 

37. A lateral impact shock energy absorbing mechanism in a vehicle seat 
according to Claim 36, herein means for actuating the said at least one 
head-rest support element(HRSXl ) rotate ably about a pivot fix>m a 
generally horizontal orientation to a normally upwardly orientation after 
engine is turned ofif or manually switching means is provided by integral 
servo means 

38. A lateral impact shock energy absorbing mechanism in a vehicle seat 
according to Claim 36 or Claim 37, wherein means for incorporating a 
microphone and speakers is provided on and integral to flie said at least one 
head-rest support element(HRSXl ) 
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39. A latnal impact Aodk. energy absorbing mechanism in a vehicle seat 
according to Claim 1 , ^oein means for extending the lower portion of said 
at least one opposite shoulder strap(OSSX9) forwaidly relative to the said 
ergonomic seat(£SX2) back for ease of access prior engine ignition or 
manually switching means is provided 1^ integral servo means 

40. A lateral impact shock energy absorbing mechanic in a vehicle seat 
according to Claim 1 or Claim 39» wherein means for retracting the lower 
portion of said at least one opposite shoulder strap(OSSX9) backwardly 
relative to the said ergonomic seal(ESX2) after engine is turned on or 
manually switching means is provided by int^ral servo means 

41 • A lateral impact shock mergy absorbing mechanism in a vehicle seat 
acc(»ding to Claim 1 , 39, 40 , wherein means for extending the lower 
portion of said at least one opposite shoulder stn^OSSX9) forwardly 
relative to the said ei^onomic seat(ESX2) back for ease of exit after engine is 
switched off or manually switohing means is provided integral servo 
means 

42. A lateral impact shock mergy absorbing mechanism in a vehicle seat, 
which protects a person from impacts associated with a lateral vehicle 
impact front the front ,back or either side according to 
Claim 1 to 21 or 22 to 25 wherein means for controllably absorbing said 
shock energy greater than a preselected tiireshold is provided by 
said at least one deformation monber comprising: 
said end of the rubber flange(RFX15) adjacent to said at least one 
ergonomic seat support element(ESSEX4) is secured by tiie co^perable 
arrangement of said at least one ei^onomic seat support element(ESSEX4) 
protruding orifice rim(ORX19) thereof »an air tight seal is provided by 
means of said at least one rubber flange(RFX15) and internal orbital 
spring(IOSX21) thereof which provides a contracting orifice at both ends of 
the rubber flange(RFX15) in wiiich the guide means will laterally move 

said at least one rubber flange(RFXl 3) is bowing outwardly this will 
cause the said robber flange chamber(RFCX20) thereof to reduce in volume 
and force tfie air to be ejected out of said rubber flange chamber(RFCX20) 
by means of at least one guide rails(GRX14) vent capillary 
tubes(VCTX18)tfaereoC 
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said at least one rubber flange(RFX15) plurality of buiiq>s will 
disengage tiie impact ribbing(IRX22) plurality of ribs intend to 

said at least one conical shodc absorber(CSAX17) 

said at least one rubber €Uuige(RFXlS) is co-operable to 

said at least one impact ribbing(IRX22X 
end of said at least one rubber flange(RFX 15) adjacent to 

said at least one inqxact notch(INX16) Mrill smq) over 

said at least one impact notch(INX16) by the oo-operaUe arrangemrat 
of said at least one guide rBi]s(GRX14)» 

said at least one impact notdi(INX16) thereof and 

said at least one rubber flange(RFXlSX 

said at least one rubber flanges(RFX15), 

said at least one internal orUtal spring(IOSX21) thereof will 
immediately contract <m the (q>posite side of 

said at least one impact notch(INX16) and block said at least one 
guide rails(GRX14) said at least one vent capillary tubes(VCTXl 8) thereof 
causing a complete air tight seal and a vacuum within said at least one 
rubber flange chambei(RFCX20X 

the energy of the initial impact force will continue to be dissipated due to the 
end of said at least one rubber flange(RFX15) adjacent to 

said at least one conical shock absorber(CSAX17) sliding up the 
said at least one conical shock absorber(CSAXl 7) generating a 
fiictional force thereof by ike interaction of the inner sur&ce of said at least 
(me rubbo* flange(RFX15) and said at least one internal oibitBl 
spring(IOSX21) th«eof upon the sui&ce of said at least (me conical shock 
absoiber(CSAX17) generating a vacuum within said at least (me rubber 
flange chamba<RFCX20). 

43. A lateral impact shock energy absorbing mechanism in a vehicle seat, 
whidi protects a pCTS(m &om impacts associated with a lateral vehicle 
impact front the front ,back or either ade according to 
Claim 1 to 21 or 22 to 25 wherein means for controllably absorbing said 
shock energy less than a preselected threshold is provided by 
said at least one deformation member comprising: 
said at least <me rubber flange(RFXl 5) adjacent to 
said at teast (me ergonomic seat siq>port ek»nait(ESSEX4) is secured 
by tiie (x>-operable arrangement of said at least one ergonomic seat support 
elemait(£SSEX4) protruding said at least one orifice rim(ORX19) 
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or said at least one inner rigid frame member(IRFMX12) thereof 

said at least one rubber flange(RFX13) adjacent to 
said at least one ergonomic seat support elemen1(£SSEX4) 
or said at least one inner rigid frame members(IRFMX12) is secured by the 
co-operable arrangement of said at least one ergonomic seat 
support(ESSEX4) or said at least one inner rigid frame memb6r(IRFMX12) 
piotaruding orifice rim(ORX19), 

an air tight seal is provided by means of said at least one rubber 
flange(RFX13) and said at least one internal orbital spring(IOSX21) thereof 
which provides a contracting orifice at both ends of said at least one rubber 
fiange(RFX15) in vMch the said guide means will laterally move 

said at least one rubber flange(RFXlS) will bow outwardly in the mid 
section thereof While the said at least one rubber flange(RFXl 3) is bowing 
outwardly tiiis will cause the robber flai^e chamber(RFCX20) thereof to 
reduce in volume and force the air to be ejected out of the said at least one 
rubber flange chamber(RFCX20) by means of the said guide rail(ORX14), 
vent capillary tubes(VCTX18) thereof 

the movement of air within the said at least one rubber flange 
chamber(RFCX20) will cause a damping effect and dissipate the said initial 
impact force because the said initial impact force is below the break point 
impact force setting flie said at least one rubber flange(RFXl 3) will not 
breach the said at least one impact notch(INX16X and the said at least one 
rubber flange(RFX13) plurality of bumps will not fiiUy disengage the said at 
least one impact ribbing(IRX22) plurality of ribs integral to the said at least 
one conical shock absorbei(CSAX17) the said at least one rubber 
flange(RFXl 3) is cooperable to the said at least one impact ribbing(IRX22X 

the said at least one rubber flange(RFX13) will elasticaily retum from 
the said outwardly bowing state to its original state before the said initial 
impact pushing the at least one ergonomic seat support element(ESS£X4) 
back to its central neutral position, 

tiie co-operable arrangement between the said at least one impact 
notch(INX16) and said at least one rubber flange(RFX13) will determine the 
break point impact force setting, 

the said at least one inner rigid frame members(IRFMX12) being 
adapted to slide, side to side on the said at least one outer rigid frame 
members(ORFMX13) v/tdch is impeded fixmi fiiee movement only in the 
event of a said impact of predetermined lateral force, by the co-operable 
arrangement of the said at least one robber flange(RFXl 3) provided on the 



32 



said at least one inner rigid frame members(IRFMX12) and tiie 
adjacent Ifae said at least one ocmical shodc absorbei(CSAX17) and frcmtage 

said at least one impact notdi(INX16) profvided on ^e at least one 
out^ rigid frame members(ORFMX13) and said guide rails(GRX 14) 
tiieieo^a means for securing the outer rigid frame mraibers(ORFMX13) on 
llie vehicle fkxnr pan chassis;, 

44. A lateral impact shodc mergy absoifaing mechanism in a vehicle seat, 
v/bkh. protects a person from impacts assodated witib a lateral vehicle 
impact front the front ,back or eidier side according to 
Claim 1 to 21 or 22 to 25 wherein 

said lateral impact shock energy absorlnng mechanism in a vehicle 
seat, is designed to absorb tiie initial shock wave and reduce the injuries, for 
impacts over apjpraadmataiy SO Km/h, 30 nq>h 

latoal impact shock energy abscnrbing mechanism in a vehicle seat, 
wiU activate and disengage from its neutral position and slide towards tiie 
impact and ^erefore dissipate the impact shock wave, if diere is a side 
impact or rear impact LISA will activate at a lower impact of approximately 
40Km/h 

said ergonomic seat supp(»t apparatus comprising of at least one 
inner rigid frame member(IRFM X12) and popendicular said atleast one 
outer rigid frame member (ORFMX13) has two degrees of freedom forward, 
back and side to side and would be free to slide in any lateral direction, but 
tiie said at least one ergonomic seat support element(ESSEX4) is held firm 
in its neutral central position by a set of at least one rubber flanges(RFXl 5X 
the said at least one rubber flanges(RFXl 5) are impeded from lateral 
movement along the said at least one guide rails(GRX14) due to the integral 
said at least one impact ribbing and said at least one impact notch(INX16) 
which is the frontage to the said at least one conical shock 
absorber(CSAX17) thereof and lateral movement will occur only in the event 
of an impacts over a predetermined magnitude said impact force or said 
impact velo^ty, tiie distance moved up tiie said at least (me conical diock 
absorber(CSAX17) is related to the said magnitude force of impact the 
greater the said impact the greater tiie movement up the at least one conical 
shock absorbei(CSAX17X 

means for dissipation of tiie said impact force is provided by ^e 
frictional force generated by tbe co-opoable arrangement as the at least one 
rubber flanges(RFX13) moves up tiie said at least one ccmical shock 
absorber(CSAX17), 
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means for lesettmg after the said impact of the said at least one 
eigonomic seat support element(ESS£X4) will be reset back in to it central 
neutral position is provided by either manually or automatically or 1^ using 
a hydraulic ram to push the at least one eigonomic seat support 
element(£SSEX4) back to the central neutral position, 

45. A lateral impact shock energy absorbing mechanism in a vehicle seat 
substantially as described herein with reference to Fig 1-13 of the 
accompanying drawing. 
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